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(54) [|gQQ(7)«i»] miim&mim(oi^^:^& 
lo 0 0 1] 



[0 0 0 3] 1#(c. Jt^y^l"^ K:J3j:tJ?7Ky:ii 

[0 0 0 4] 

[0 0 0 5] SSJitc^ 5/=3f-t-Sfcae>(iiH. 
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[0 0 0 6] S«Srft6iKi!Oi3®-r^yt^J-JE£<ffl^^?>tL-C 

1 3 0 1 1 9 2 o-^^cmT^^ti^^*^. 

[0 0 0 71 ^^C. mK.\^^m^^%^ 0 0 9 6 0 8-^ 

<^^?K5&^b^^^>^t?^A^®oJ: 5^j:'3^ffl;^L;^J (con 
ductivator) "S<7>^ja3K^<Z>»ffi[Srv*jKi^ 
i/3 V^^T. 5^B>fb$tl.fcSf*: (base) ±lC^m 

6 r t ic J:o-Cffll«14S«Srms-t-^ t f>^X^ So 
[0 0 0 8] $ P>t;i. ^fl:^JB«4^oSt^-co#^^it 

a>^rOS|g;i5/^$^^"CV^6o ^J;tJ^> *ll«pfp||4 3 0 
1 1 9 0^fi#»&«»aE<^S«--<^#«Srli3it-5fe 
Ib^W^^^M (absorption modifi 
e r) '(rj:6SSoi^«IMP^SSrJilgbrv^So '^R 

[0 0 0 9] U/^^b. M>«rO^^*-^(^S«. 4tic:^y 
[0 0 10] ^mW'f'^y^<Oy<^y^—iyiyV\z.iit6\,^X^ 

;Ky^^ K±{c:«^*:^^•^->'^0^2g^5K^t^ttSo 

[0 0 11] ^2g-r?^c^io'^2^s^g±co.-}f y ^ ^ Y\z.m 

r (N a i r ) h^(D^m^^^^ 3 8 6 1 1 6-^1^58 

;^ $ ttr V > s J: p i-S^t^ fc S :i ^ ^5 "C # So 

[0 0 12] x^t^x.^ mt^')^^Yt(Dm(Dmm\t^ 



10 0 1 31 «eoT. ffl->Ky>r ^ K^ffiSr^trrcoga 
[00141 5 1 OOffl^tl^j^ttlHlKffl<^«mflc*5 

ixt^^M (:^7'>'i^^Sl^fcfi:r/w^:=^»>A(DJ: pJ^cC) 
Oi^— hJi^^y r ^y^B?(polyamic ac 

f^^®Wi-^^{-^ll{bbyc:^:6S#^ixSo 4fy^^ 
^ <^ ±(c #«E § lir^fe^M * tt S * tt S 

«*fc(i>^/<5/i5' y >'i/<7)v^-m;5^{cJ:SJ:5^-3g60 

l*:=^y'5r/K ^V>-C^^> ^^V^-Ci^^^ i^^yt^l^:y<5r/^ 
g-efcSo yirV^)V'^yy-(—'^mc^ox. z<d^ 

MSr^LJ^^briHlSSlc-rSo lHlK(^^^icJ:or. iHlK 

[0015] -^mi^mmi^. i B^i^tt^Ky ^ ^ kk^t 

So ^JB[H]^/^>5^ ;^ ^ b-C^^;^•r 

S fc {^^aS i^-y- >^ h ^ ^ 7^ :v ^ ^ffi 
t LXi^mi-^t^(D\^^Tfit><Dy :i- h i^i^:^ hy<^ — 

^-Srfflv^-cflifiKstLSo j^y^^ KKrt<?5Siiaj^Ky 
y v^. /^•>'^>'^^:fcf^3i^/^:xi5^tc:j;oTf^S:i^ 
;5i5-C#So 

[0 0 1.6] $e>ic. ^5>t;i-<^ K{t:$nT^5^^y-r ^ k 
(v i a s) ^ts:ttsr irf^T^y ^ 5: Y<Dm>^(Dm7^\c 

v^^c»v^T^i:. btf bii&K±-^sKy r ^ 5/i5^»^ffiE 

Sb. 2^(c>ft:^6<3{;i^yttim6^trfii>fi::$^So 
[0 0 1 7] i^#<corti.p>(^^^^fflT-e. ^tj:^^mm 

ra[-m^W«JBS^5/j:§ttSJ:5{crsyba6JC7Ky^ 5 K 

®tp(;i/^-Yr^?i^^i-Si£^>^/55$?So ^ss^i^^^^-cts 

[0 0 18] m^i^s ^y^^n^^m<D^mmmu(Dm 
icfi:. ^y^:^ Y^mamc^y'f-'^^i'X. ±m<^^ 
[0 0 19] ^±\z-tftnmw^it:i^^i'cmitvft^^v 
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4t 

10 0 2 0] tJ^oT. f^m^j^^tz\^^mi^<oit^m^u^ 

[0 0 2 11 

[0 0 2 2] ^ft. :!^^m(r>mmmti.x. ^(o±\zm 

[0 0 2 3] 

[0 0 2 4] m^ii. :5&y— K--B3tiii^tt5m*i:555fi^ 
m^(DM7C^\ <t o Tfi-g^fr^ac^ 1/ K :y :^ gpfit-^fit 

^^n^o %mxn. m^f^mw^y'hy^:^ (iy^^ 

[0 0 2 5] pTiS?6^?'ct*fe'Cm^*3 J: 

W^xm^t^^V:(Di-V^yi:^ (r^^t^-bilTc^sJ: 
[0 0 2 6] iS7c$nfc«-&«cife»aSr> iJcl-. ^fl-^s^ 



'r^^m:^^:t>'i:^t^mmtmmikm\::-r^:^ t i)^x 

-m^m^^^^lrt^ X b \z.fii^X\^7t>iJ^ir:y^n=i' 
MJ[5^--3l5t;-r5c r coif n^^b4^^(7:)^M±-^ . 

^ ;6^<D V i: o T u K 5/ ^ $ ^ o 

i: $ ^ ^ w tc <t o T S'&frJfe^KtO u K :y 

S >ft:^« ttBttSr^ L r V > /j: ti ^ V \ 

[0 0 2 7] :tafi'^<$:^S3ei5orie6<)/^;^& 

^hm^X^^o ^(D:^mytM.'^Vfm'S.(DuY^y^ :y.U 

7t^fhfmx^^^mmm:\nmm'r^::.t^^t^o 

[0 0 2 8] 

[^is^j] :>^mm\^^^ox^'^^n^mmM^w^%yt 
wM^t^:^W:xn^^%^^^^tt^x^f^nn\s.fi:h 

3eK!;;^/U7^>'. pctb^<2:^^«IS^wo 8 3/0 2 3 6 
8-^tc|5^^^^-cv^6fc5«co;J^y y /Kyr-fer 
^uv. >Ky T^u^^ u-— hcOct ^^'c^Ji^y 

tf^tL. *f^u<{^4<y >f ^ KT*fe^o >i<y>f^Kti. 
^ffl t^x V > ^ ;S*5 ^ t;^^ n b t^Jji < A#'5rtg-e s 

Hf^-^^— >'l^ (Ma z u r) <D*H^*fFB4 5 1 2 8 5 
5-g' ; yN!? V-r/l^^— (Haushalter) " 



-3- 



1^^ 



i^V* K- y^fVJ^X (Thin Solid 

Films)'. 102. 161 (198 3) ; -^X— 
(Ma z u r) ^ ^ Y (O^MASL'^iSX 

ectrochemistry of Aromatic Polyimides)'*^ i^-V"—' :^ 
bn'y^:^/U« Vi^zcf^^ (Journal Electro 
chemical Society), ^l^^ h n >*r ^ ::«;/U' • ^^-Y:3l:/^:^ 
* Tl^Y ' f ^ ^ — (Electro-chemical Science an 
d Technology) . 3 4 6—3 5 3M. 1 9 8 7^2>^ 

; -rX-/W (Ma z u r) '^Mff^W^COm^fb 
'^^iSL^^X.Xy^i^^) ^ % K:7-Y/V'3^ (Electrochemical G 
rowth of Metal Inter layers and Polyimide Films)'', 
v^-t^i-/^- " • y -< ^y-^f^ • ^ ^ ^ h y — (Journal 
ofPhysical Chemistry). 1986. 90. ISeS--- 
1 3 7 2M*-CffeCe>nTV^-5o 

[0 0 2 9] "Wi^.^f^i" m:^Wt^^(Omti^W^ 

-r s ^>fl: ^5 tt ^ r t < -^coai^ '<:m(Dm%% tc \t 

t^. -o^^/^^/vS. 3?§;K^hnS. 

/i^S. ^^m^:^'r/i-m. ;^/w^>'. Ru (il) hy;^ 

(2. 2' -e^t^y v^/1/) . N-T/V^v'l/t^y v^^l^7 

[0 0 3 0] ^^{c. m^i^'^mmn^mmicuY^y^ 

:^m^Xfj:i,-ffh\tfj:hfj:^\ 'T^/ifD'hmmcm'f'^^^ 



-e ^ tLf^ ^ V \ 

[0 0 3 1 1 b< fl. S-&f*:H«'g-flc<7)^;65m»S 

xfmm\^i&^\^. —mc\^5. ooo-io. ooo^ 

10 0 3 21 *aiMtcj:o-c«ia-t-5::^d5-x?#5^y 
^^K^brji. ^ScS^^y-^^K. 

[003 3] -m^. Jj^y ^ ^ K(iTIB<?5RS*tfirSr-& 

[fbi] 



o o 
11 il 



±mRm^&'P. n ^liim*>J 10. 000 100. 





-c&t). R2J^i'^4ffl<?5iR*J!^^^w-r5 2fiB<?5aiifi 



lit 3] 
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-Q xxy -oo- 



[0 0 3 4] ^U-f^KJ^. ffi>Jr<^)«^^#:^^e>. a) 
>r7y:^(DuPont Pyrali n^MM 

iM^\tf^^:y:^y^h> (DuPont Kapto 
n^m^m) ;^fcftc) ^«i^^K{b«&3|^ 

mz.\t^^<-:^^^-^ b y ^ K (C i b a -G e i 
g y Ma t r i m i d) 5 2 1 S^m^W) '^tc^t.m 
m m^\^'^^<-:^^^—:^'^^^ K (C i b a-Ge 
igy Probimide)]^: L.X(D 3 OCO?|^(D o 

h(Di<>(Dmxr\im^tix\^^^o mssco^ef ^ Ko^b 
mcn±\cm^frcf$.^(D^< (om^^^-in^i^^. ^^^^ 

hS^v^rvb Ky K (PMDA) :io^Xf:t^->Z>T:=^V 
>- (ODA. 4, 4' -i^r ^ y i^:7:n:=^yu:3i— v'/l'^ 

V-g^v^T^/fc Ky K (BTDA) ^ ^UOD A:}SXXf 

3, 3' -t^:7zi::=:.U':^7" h7:?5;>'1^35Ki^» (BPDA) 
43j:TJfl, 4 -y'^^l/Vt^T^ >' (PDA) COa^fr 

-Cfe^o PMDA-ODAt;iS<5<yi^y-f ^ K:7^yvA 
\^Ty>< K • 3— JsKl^— >- (A 1 1 i e d Cor 
p o r a t i o n) ;5>^P>T fc";^/!^ (Apical 

cD^p^D^-r. X. -r^^f^^ (Du Pont) 
io':fV:y (k a p t o n^Hicffi^) ooffip^D^-rfmSS^n 
rv^So BPDA-PDAt;iS<5< :7^/WAfi:i>^- =3 
— ;t?l^— i/3 (Ube Corporation) 
PjT^t-U^;-^;^ (Up i 1 e x^^^^) h Ur. X^ 
• • :;&W^:=^— (Hitachi Ch 

emi ca 1 Company) ;d^<bPIQ— LlOO 



(Rogers Corporation) =^ 
y ^ K (Du - r i m i d e l&fi^ffi^) ^^XI^P I -2 
5 2 5*5<tt^P 1 -2 5 6 6 ^^tfv^^ ^V^^V ^ y >^ 

(Du Pont Pyralin ^^ffi^) y —X 
dS^jfbixSo "if^fx^yP:^ (Up i 1 e xS^ffi^) 

2Ky-r ^ Kf^;35;y^h>' (Kapton^^ffi^) ^ y 
T^y ^ K•c^^^^/^MS^5/^^^^^5^^^^v^60•t?m« 

[0 0 3 5] ;2^B?^{-t^eo-C*n>S*n^®^^cf5i<y 

^ (My i a r^&ffi^) caj:9?i5j^y 
fi: *3 <i: Tj^-' y ^ - I - < ffi V ^ ^ r V ^ 

[0 0 3 6] *%?^f^wix«bco>J^y-r ^ K*3j;t«l&o^ 

[0 0 3 7] ffi^i^. m.'^w<om7tnm^^\^^^f>^^f^ 

[0 0 3 8] z^^mcomm^mBiK^^fz.^. m^^-') 
>( ^v^mwi\^x^^m<o:^m(Dnu^^ir^o ^y-r 

^KicHL-Ct^. 3, 3\ 4, 4* -^:/y':7ic/ ;y7^ 

-A (^:3e-i^If^, e't±®^^fe«9. c*M;?7^:^vr* 

v?;3t7yuT=::^:^-^3l7U ( 1 ffl<^m-7''T?) foSi/^iv^ 
T^;t>'i-?fct>'fev^^v^:J&/^i^r^:?J-:^--ll7C (2 ISO 

ffl;^-e) fe^v^{^^v^;5^7/v^ y r:=^:^:^--S7c (3 

l^k4] 
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[0 0 3 91 2|s:^P^(7)^^bV>ffi«{il<tn«. m^i^<D 

K. N. -v^-n-z/^/Wb^n^ y h-f ^ KcOT^ 
[0 0 4 0] jl7ti^Jfi^tl§ft:il7t;^J'efoort><fc<. 

$> 5 V ^ nmm^ * ^ i: o r ^ (T^^'t?*^^ * tt 

t e r t-:/h^i/Ki:toS)^?l-^^i^5?i^ki#S:iSl- 

[0 0 4 1] ffl:^{t;^6<3(^3l7c$tL-r>fb^6^5§7C^JSr-^ 

^/Vy'^/V^^Ks N, N' -i:/-n->^^/V- 3, 
3\ 4, 4' - If 37 h^;<7/l^^:/®v^-< ^ 

K) . m^tftf^- (p->5^aa>^:i. 




x.tf9. 1 Q^-^yr-^y ^-ri^v^y) ^ T>t Ky K 
m^\t\. 8— KD K. 3. 3' 

4, 4'-^>'V':7:iiy h7;^7/^5t^>'Kv^r>'t K 

A (I) ) o 

[0 0 4 2] aS7c;^tvr:*:^P^c7)^«{Cjabfc>fl::^6^3S 

[0 0 4 3 1 ^f\.h(o\\:.'^m\mmA\L^m^^i^\^^'^^ 

>^x^;^^*^c{*8 Mm*??Sco^7LS^W'r^:7y b 
5o PH^(?5PBffilcri:mm/t«:¥^SKt«ffl"re:i^^5 
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Srg< (iW^rfAg/O. IM AgNOg) . 

[0 0 4 41 M7cm<om%it^^±f&i-^^^^^^ 

3£«SitS7fc<^fc«)ro«JfE?BattO. l~2m 

-^^:h^-efc5 (t?!|^tf-5 OmV*fcli^iXgAJi) ft 
10 0 4 51 *D -^At e r t h KcD J; 5 Jfefk 

[0 0 4 61 fi^^t:^3S7U-^-Sfcfelcffiv^^>i^ 

y -/wgcD 1 m\^7 =n =^/w-c& , r 'J -/v.- r/v 

^A-efoSo :^w-h^k^JP*^:^^<^lW«:»y t^-i^ 

[004 71 a»SSf?SJ*»* b< Jti'ls^Ji-eigfiK^ 
It 5 k', n. n— :^p'f^/^T■fe^r$ b\ n-^^/^ 



[0 0 4 81 *?85^lc<to-cmSi.^li^6<3(c:tfi!t$n5Jl 

Vh/V (Z i n t 1) fig{*:<Dj;5'ta7£?PJt(*»l-<^ 
[0 0 4 91 :^^m\^i.i>i:. S^f^^i^KSrr b^*^ 

df^;^ (v'7«^zWT5/) 319^ ^> (TKDE) 

[<t:5l 



(C H3)2N 



N (CH3)2 



C = C 



(CH3)2N (CH3)2 
in) ri:«r#:#i: t.-CfflVNbtt5:ifc*s-^#S. TKD 

KDE'^S^S-BrS-i:*^'^^*- TKDEI**co5l7C 
[0 0 501 a-g-{*:<»lR<^ U Ks^ rJ' j^HRtfc'^wm^WP 

[00 5 11 *|g?^lc«|o-Cr<Di|#B'J'S;^&^3S«6-^S 

4 5 1 2 8 5 5^tr|B«$^^x^^5<7^•C#R8Si^fc^^. 
[0 0 5 21 m®i:«-a-ff8Ii:ro«a^-&*S:J>^«-1'1^^ 

[0 0 5 31 Se>tc. a-g■«:^^S7£-r5fc«)^cfflv^P,i^ 
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8 - ^ 9 6 -CfoS, ^j$«ft?««»*»* < »*T 

10 0 5 41 mmmmm\m-ii\^< i^'p^mm^m-^^ 



C*:/^^ (K 

CXU- 2 18 
C-r/1'5. F (T 



PMDA-OD A 
BPDA-PDA 
BTDA-D AP I ' 
BTDA-AP 
NTDA — OD A^ 
[0 0 5 7] E' «:SiP*a^/VtHSl-*H-t#fia$ 

0. IM-T' h9 7;v>tnffl|^7" ^9^f"''^T>'*- 
^ HJ-tCj;o-ca!]«$ftS. ^BTDA-DAPItt 
(c i b a -G e i g y) *^fjXU-2 

>^:^-CfoS. ^NTDA-ODAfil, 4, 5, 8- 
•:>-7^'W>'v'h7*/V'Ki^^~^7'i^t Ky K-4, 4' 
-^d-^-y^^r^y V-CfeSo ^BTDA-APBtt-^-v' 

ional Starch and Chemical Canipany)d^b7^/l'- K (T 

h e r m i d^^iiiS^) <75iaa*-emjE$tv-cv>2) 3, 

3.4 4' — «>/i/73:y vt' b9*/V'^>'6li^T>'t 
Fy F-1, 3-lf;^- (2-r5 y'73i/='rV) 

10 0 5 8] rOJ;5l-Sffi«!:as i-'S*>*> 

u Fs'^;^lf5-(4i::«^«:«*&^ti.fcfi^i^#jK«r-^(- 

wm't-mt^- y 5 FSM<^««-^ifes. t 



ij/v^ rr.ha^^v) . F*5J;0«^^T5 F^b'&'fei 

/l.AT5F% N, N-i^3l^^l"l^^^-^^7 5 F\ N-:^^ 
,1.*/UAT5F. N. N-i^p«'?^/VT-feFT5 F. N- 
^ ^^v._ 2 - fc y F V. '^=Je-y-p< ^''•^'l^^*'"'^ - 

(0«;t«:/«fU'>';&-j}?^-F. ^i^uv*-^^- 

^_^^^,v:r.-7^,V) . :^dfVF*5j;TJ«;^>'V*:<t:-& 

[ o 0 5 6 1 a-^rojj^ y - K*^^ 1 «^a7cm©E' 

a p t onmm^) 3 -0.7 8 

(Up i 1 exSSSkSS^) 3 -1.34 
S^ffi^D -1. 0 4 

he rmi dlEilkia^) ] -0.96 

— O. 6 4 

F;4>feo'CI*'fe^'fev\ 

[00 591 *Be«f**^K^<^?«K^'''e*®^^^ - 1 * 

ii9:fro*ffioa:-a-f^ro u F 2/ i!' x^lfi5fi:--«^ «r«^ br 
uF-y^'^gBfiti-a7£^^^^^'^*^^*^^*'° 

5. leufcur. ^smajHy-f^ F«ffittS7c$*trm 
[0 0 6 01 r-^vji^<^jKy-r^ Ft*^^tt-cfct). 

I 0 0 6 1 1 «ia$tl-fc^ffi*. i3(0*5ro<DJl7ESt^fc 

fig-rs, STc^nfe^y-f? F(i3i7cxs*ic#«-r5 

jKy-r5 F<^#^J-«> 'l^y 
Ftt*«6«]{c*<0««T?fo 9 , y 5 F t L-CflF« 

jHy-f?: FaSa*5tfi^+B®^--Ao-Cb*5 
i:° a7n$ixfc*-a-«^<^ifeWcJ:oT7Ky^^ F«^^ 
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[0 0 6 21 sp^f:/o-lr;^e^*Rl:iio-CKiig^n^55M 
o<D U''</'KOj3< y -1" 5 Kd^S'Jco w^/KZ3# y ^ 5 K 

10 0 6 31 3i^y -r 5 KSPfl<o^«(*3i7K^->*fc»*T 

y 5 v<Dit^mmiti-irs y ^ 5 Y<ommii/'^ 
y-f 5 K<D't'MWM*s«rt>fce)U 2o(7?^gs#y 5 

10 0 6 4] il7C?i'JlCj;oT3S7C$tl.fc^<^'J<y 5 K 
«#K^iaf*i£J-®7E^*vfcdfy'l' 5 KM*^'^^^ J^c 

[0 0 6 51 rro^M-r:*->-^jK»4'l<y')'5 
^';^|fPfil:i:g5<tti-5^^7-i?5'-^, ^» = 

[0 0 6 6] ^m,<D¥smm-i:-&m^ (BP*.*«tt) -e*> 



S, l-< ttS-§-{*^ffiT*b 2 0 0 0 

o-AfiArt. S't>»*b<tt*5)2 0 03i-:^i^;^hc--^ 

[0 0 6 71 fi-g-{!|£jS5c<0*-a-fiP *>S7C $ ixfc U' K y ^' 

[0 0 6 81 ^S*^:i-^*5fi^«^1^^t!l-r5^$»4 

*3j;U«S£tJ:^S, a-g-ffiSTCfOffi-a-JS J:tJ«a:-&i*:^»a7C 

^3^i^5l7C'^3i«f* u K s/ ^gCfi: t ;<7 1 <^r^<^ 

Pfl, 2 55-ra*3iO'3 Og>HI»88§H, *»o^tc«ao. 
0 0 SMODPdC UT-fe h= h y/W^f«*(-4^Kil 
©$ttfc*7°bV (Kap t on^®^^) ^t*-tix^ 
^7, O 0 O:^^'^^^ ho-A, 4, 000:*-:/i^^b 
n— A. *5J;057 0 0:*-!^^'':^ ho— J>,coag$t-P 

^f^--^S-r5«UC. Kig*fcl40. 0 0 1M*ffl<^fi 

-r 5 r t 5 i: -b^S^^^T-:^-. 
[0 0 6 91 f*7Ki^V3 v-^HS^m^JfitijSTcSnfc 

[0 0 7 01 ftjS'fe7°o-fe;^^-<9;^ — ^— — 
(c^f+v i o ^ tv5 r i: AS-C t 

[0 0 7 11 ->— K:&IISr^'J<':^^>3i^*** 
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mm L^fzm^mytmmm^skK't s r ^ j: o r k 

[0 0 7 21 ^m:^^:^>'\^^ mmmmm^ic^UL^-c 
mnmv:<omm^m'^m i--mo, o i m. » ^ u < 

:/<?:)«SJ:iiS«*^J0. 0 1 OM*ffi. — «^t-*?)0. oo 
[0 0 7 3] ^M}^3l7c^:h.fcm'&{2^t?::>^B®«t-5^^^ 
* fc f^^M^ i^;^ h ^ffl ^ ^ ^ - ^ "^^S^^* 

100 7 4] -^^^iJ^^ UTfflv^:5rt:^5•etS^^«^L' 
rW:. ^JR*3<}:T/5^^-r=^--bSC (Wa y c o a t 
SO [J. P. ^^^'b (J- P- Hunt) 3 *:rc{:i 
KTFR l=^yyi^ (Kodak) ] (DXo^J:^^h\^ 

[0 0 7 5] :2^^0JcO*-?fecO 1 ^(Dmm^^^^ 

:5o rtt??o;!^y 5/::7'^Jf^ii:SO. 0 2 54mm (1^ 

/U) ^-C#ftUt^J?>^ y^y<>y^ V >^^tlfc^mHm 
t>#er't-"5It614d5fo5o i5^>^h. y>'^. :2^-<>'W ^ 

[0 0 7 61 g^-c^ :bmm^mmi:^ k--«^ 

^ ^^(D^iy^i^^^:^^ t{.xm<(ox. &mm^<^ 
tk-y K^^;ny^>'t/^5ma"C3fcv^^^^co7Ky ^ ^ kst* 



lo 0 7 71 iiEUfcipi-^ 

mm ^^t^m^f^^Mytm^BS'i' ^ ^ nm^^^ 
^-^-fr^o i^-vmn^tifz.^m\^BmM^m\^Mvx 

[0 0 7 81 >js:^P^^fflv^-rS{*:^»<oS:51?L*5J:t)^«7L 
fc«c«-r^-t355-C#?>o X. iil^O. 2 5 4mm (1 

o^>'i^) ip,x(o^<4Th^^^^\^^oX^ y^^^^^- 
J: o T/^-f r * fc t*s:a7L<^s^6^ ^Mfb/^^^^t tb 

[0 0 8 01 M5^«Ji>'--K^^Pffl'^^^^^"^^^l^^^ 
^>'i/ (RIE) ®e><S-&'tt^^®^^ 

*p^5^t/J:v^r <^t«^$nrco r i E--*K 

$ttfc7Ky><^ K{i> 0ijx.{iS^4'»5 3-l 0%O7K^ 

T> SiJ^yjc^P.^l^ct^v'— K^JP^SttJF<-r^:i<b7&^ 
f^^o t*o-C. RI E-^ilUfc^y>1'^ K=Sr. 
±IB«i.«s:S^ifi-C^a$ttfc;?)^d--53j<y-f ^ KO^IS^K) 

^y^Ymmm^:^^ t\.x. ^Ttt^R i Eic:itT.*-cic 

[0 08 11 $ h\^. *5SP^^^lJ:i^^^. m^^k^WJci 



-10- 



[0 0 8 21 ^ii.^MtM.^w%mmmh u-cf^ffli- 

^/w*3 J; tjt/-? 9 -c fo 5 o jI^ -^^ 
^i.x3'=t(r>m.m-)sm-i.^w^^%^ 844799 
U5||4 1 5 2 4 6 7-^t;:W3^$ixr*3 9. ;iHe>wM7r: 

10 0 8 31 mmmmi- v^m\i.-m^ims^^m'Qt> 

*, 1 ~ 4 p p m) Jr®J^W Uite»tixfi''£ e> \ 

[0 0 8 4] -)sicfflv^e>n6t5r^'i'^i^Mi*asfil 

100 8 51 BfEK»-^S:ffl''"Stt. fii£KI|-ffl«:ii 

[00 8 61 m^fimm<^mt uts*. n 
ig, aif^w^-v'r 5::xBgg^®s, :x.^\^:y''J'r ^^mmk 

^ii^bS'Jrt^Sltrp^Z 9 9 6 4 0 8-^, SS3 0 7 5 8 
5 6^, fS3 07 58 5 5#*3j;tF||2 9 3 88 05^ 

^^itVcOiiCflfel^L. -fia(C*S)2 0~*^5 0 g / 1 * 
fcH 3 ~ 4{f ^/Hl*J-Cfo5. 
[0 0 8 71 ^3'df.?gt«E«affi'^Sffl=^*«^^^®® 

(GAFAC) RE-6 1 0Offia*"t?rPSR^tV-CV^5 



2~iiS>0. 0 3 g/ 1 <^S-C#l£-t-S<. X. ?ScOpHli 
-/Stc. 0ilx.«. 0fMcOpH4:1t5fc«)WBlTS'fefl:-e* 

1 . 6~ 1 1 . 8T?$>-5o 

[0 0 8 81 ^ y^^emtt-ft^t-l. 0 60~1. 080 
o«iffll^oH:««:'r-r5. ?&<oaS»ii«7 0"'C~8 0 

•C, J;»)ii^7 0~7 S'CJCt^ltn^). JSCOOa-^fi 

— SgtCi^2~i^4 p pm. J: 2. 5~*>J3. 5 

p p mtrftfctta. ^(*«l<J<£«EjStt?S 3 7 8 5 1 (1 0 
0 0;*fni^) tJ:o$ja^»^)l~*^2 0 SCFM-Cfo 

[0 0 8 91 t hK^ JilS<^>:&jfe-Cffl'e)*x53S7C<^fi<^ 
[0 0 9 01 8l55^W'teV^L-^^lC-l' 5 K{b*fc«?l{b$ 

D E t g^fi* ^ * S c t ( J; o -c ® ^ ^ ;t 2. c: t tc J: o 

[009 11 fflS*fctty'5l?t?-> 

[ 0 0 9 2 1 y ^ (i B^«ftt<^*:fcttS{*-h 
i;:: J: 5. r (O^^ttsK y 5 K<c^iS»e<3 w K ^ ^» 

[0 0 9 31 fi-a-{*:<7>^fi?*tt^«l^ 
:it#V>^»*^*b. (Kapton 
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[00941 vi-xM7cm-r^mm'p^mm-i>. 

K>'. N, N-e^p'f'/i"}--'"'-^'''' K*sj;0!-:^p<^ 
/vr-fehT^K) . :i-=3rVK (N, N-i^p< 

K) , ltiC3i;^-r/v fwv:*— jK^— ^^ y 

^ 5 =1— h (Way coat) SC^fcli 

KTFR (fe5v^^i^tto,ro-r3^w^y -ir— <^i5 
[0 0 9 5] :^^f^<D:r.^y'^:^ir:^m\'t. ^±icmtt. 
(Up i 1 e^^mmm) d^y-r? Kwi^'^.c^i'^^' 

[0 0 9 6] 

[0 0 9 7] $t>«r. ^^m\'iin\-i^ mvi^^y^'^ 

*5^a$nfc„ UA^b. :^Be^0^o;!)^0»* bv affile 
^' i u-C^v^2.:i ^^f-'fe< *?>*''^t 

t # flUMds fla--5feiW 5 5/ ^ 4: e> 

■r. 

[0 0 9 8] 3|s:5IB^iC±2>^S^6<J3^S'^>'^l-<t-^'^« 

[0 0 9 9] ^e>t-. j^yf^-v^^tcgau-cf*, mwji* 

[0 10 0] 3i2'=9^V^'<0t> 0 \r>(Dm\tWi^^'^-''y ^ 



10 10 1] «AT, ' 
v\ 

10 1 0 21 111609 l~4 

O. 0 5M'<>'e>/^*3j;t)«0. IMT' h7 7/W:^'3fflB^ 
h9::^'?-/V'r>'*=!J'-i» (TBAFB) <DT^V=-Y 
(ACN) ^J«=Sre^AiS«fiiT?#^l 5niA«>S« 

aE-eiSTc-re, sj^$*vfcmffi(iAg/o. im Ag 

N03#Rg®1£t-?PJ-b-C-l. 4 6V-Cfc5. -<>•i^/^ 

[0 1 0 3] :*C$$*55 0. SmmXlOl. 6mm 
(2inX4in) -CJ¥$*SO. 12 7mm (5 
O^yhV (Ka p t o n) (PMDA-ODA) ^y 
^5 K]^^-<>'^^>'^iS^^l^»K'"l 5 8>. 3 0#. 2^^ 
*3iU'4 5J-M*®b-C*:^b>' (Ka p t o nS®S! 

*-fS, rcO)g£?r, *^0. 0 5M PdClgS: 

■ttfN, N' (DMF) 

[0 10 4] TK^ii^l 5g/l<0CuSO4« SHgO. 
6 2 g/1 <^KNa C4H40e' 4H2O. 2 2 g/ 1 » 
NaOH. 2 0 p ^xa.(DiJyr V ^ (Ga f a c) , *5 
J:UJ7. 5ml/iro3 7%HCHOSrfflV''-C«a»fl5 

JKlCPd-CiX— K^JPLfc*7'h>- (KaptonM^ 
ig^) Insists: 3 5^KS«-rS. ^T-hi^ (Ka p t on 

a5>*f»> pddS4^^raiS7ciin?t4^7 0 0 05j-:^^';^ 

ho-A. 25^iffl3S5£K-e«:*tl4 0 0 0:*->'^^^ 

3 0Mfl5l7EM-eiiS!t)l 2 0 0:^>-i';=^ b-a--^^ 
1 5#r^S7C^-Ctt*S>7 0 0^i^i^^ M=--^(^i^^<^ 

[01051 mwm 5 

T-fe h= V y ''^'f '^0- 0 5M<D^>'i^>'V*3itJ'0. 1 
EAFB) Sr-^tf^SiSSr 3 7 . 5 mACD^®ffi-C®7C-r 
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[0 10 6] )P§0. 0 5 0 8mm (2 5^1^) 
V (Ka p t o n) m^Z.<D^>i^^^m7i.m^m'Pi^5 

V^U 0. 0 0 2MWPdC laSr-^tfT-feh-l^'J^^ 

ij&T'bV (Kapto nS®ffi«) 
10 10 71 ^tlh(Dm^m:iJ-fy> (Ka p t onS 

mjm) is*«cJ-KSTt?9 o'ctc*3v>-r 1 B§w»n^-r 

5, 9 5-^- (Laminar) UF C^-Tf-'^-A (D 
ynachem)] K^-l' 7 >f /VA7;4- M^^^^ h Cff 
§0. 038 1mm (1. 5 1 SrPBl-faJSi- 

6 0g/iroCuSO4- 5H20i3J;U!30ml/l<O 

j»fiftffi?«r^tf^?e?^ffl''^'^i smA/cm^'roiia-ea 

5. 8%KOH>!K^Srfflv^-C7;j-M^i';^b«r^H' 
rylfV^'b, #F eC l37K^ffiS:fflv^-Cfc"-/^7-rv 
Pslcomm^^i;^ <^S«rliiE*-r2>. *iO. 7 6 2m 
m (3 0 5/W) </5^7-f >'^^fflV^5flJ8l«» (9 0* ) 

J*. ffit;jt7:?'b>' (Ka p t o liS^ffiS) ^^h.<r>^ 

Og^*^5^3 7~5 2 g/mm-C. 4 2 g/mm-C 

[0 10 81 ^-r^;*— m^^tfea^^wn, p d^m-> 

-K*5;!7:^b>' (Kapto n^fit^^) ^1^--8 0 O 

5 #raii7£ii§-e«ta:«c«*S[^<^ p d ^mflg«tt s . 7 x 

1 0 / c m=T?fc "J , 1 5 «>Mil7£ie-t?»4 1 2 . 

1X10 c m=t?S>5o 

[01091 *life«^J 6 

N-i^^'^/WT-fe br 5 K'fl 0. 7%0:i?!Jr5 

S/^'K^j^Sr 1 2 0 0*3 J; 2 0 0 0 r pm-C;^-^^ 

;^01*3 iO^-^ y = ^Sft^-t«-^ f 9 "^^ ^ * 

-rd^^'f^K (PMDA-ODA) K«rPfi-t"S. r.<o 
ISSrDctcs sTctci 05)-BB*P#fti-5. r(^#yi'5 
iso'c, 2 5 o'C*3J:t;«4 0 ot:ir»p^b. 
*>v>r 6 o^^KfS-^T^^-r 5 HbiK^w^o 

ffSf*8. 1 /im (2 0 0 O r pm) iSiU'l 2. 9 
m (1200rpm) -Cfc^. 

[0 1 1 0] DMF*l-o. QAyi<n>-<^yVy^/^^^ 

it/O. lM<7>TBAFBSr'&tf^?KSr*^2 8%ro-<>' 
t^2)«-C. 7 OmAcDJtSSE-eSTC-rSo PMDA-O 

6os>, 2»Ki:u5 5 5^ra*Bu w-DMFt?-r-r^ 



gfeVxU, 0. 0 5M PdC U/DMF^Jffi^l-Sia 



[0 1 1 1 1 Stfet^'i 7 

■^-i^3-^-yi^- ^i?-'^ • . *>'^^-•-- 
^»P>mJ^R$H-C^^53. 3' 4, 4'-- <:^^/7 = y:^x 

(Therm id) 6 3 0 M^lSS'K ^ 5 K)©«r. 5 
%N . N - i?^ ^/i^r -fe h r 5 K^J««r-> y => VS«i± 

3. 9MmOft!l*J?$tr»5. r<Ox/w5 K (Ther 

m i d ^mm y 5 K7 sr^asijij i ia«w 

-<>'i^;ujl56i§iK--6 OfJ'F^^Sbfcmrir h = b y/v 

-ei-i-#'^5fev^i-5, 3^c^c^ rtvp5<Di^«rACN*tco. 
ooiM pdcusr^tf^ts^f-e ot!>ragsrr 

-O5Pd-e'>-K^»P$tvfc^^^iS0iJllSife<Z)l!i 
a^pf s/*^f0e'^2 5>f^#SbTx/l'5 K (The rm 
i dS^iS^g) JKy-f S K*B5-bl-*eKifcS«S<^«*^* 

[01121 *160IJ 8 

DMF'I'fcO. 0 SMT:^ h9-fe^*3iOtO. lM<OT 
B A F B ik^ti^m^-^WSS^WT 5 0 m AWiglS-C, 

^^ifilQ. 2mmX101. 6mm(3inX4i 
n) -Of^cf^SO. 05 08mm {2^M (D^7tfW.y^ 
(Up 1 1 e xS^l«S«R) #y-r$ KBSS:r>'h9-fe 

fflv^-c•r-r#'^fcv^L. m^r'\:v^v\)f^'^\^o. oo 

2MWPdClaSr-&tP^f^'-6 Otl^ra^Si-So 

p d -C^y- m*D$^^fclli^T■^r h:^ b y /^^-r-rt•t5fc 

V^U, |£«IU «)cv>-C^liS0>JllBife'^^<^^'S;^^^ 5' 

[01131 Sllfe0>l 9 

0. iMH-ffc^ b9^^/V'r>^=^'?^^^tf^JK4r4 
0mAt?l 2%ro^>^^''^*^3S5c$^^S*'^J§7tii"5»o 
[0 1141 ±-e^SliLfcS»K^t-3 0#Wg«Uit 

T-fe b y''l''^i"'t'^i*''^'-'^*^'^^ (Kap 
tor^mmSm) ^y-fS K CO. OSOSmm (2^ 
;v) ] ^0. OOIM P dC 1 a/ACN^^S'-^SS 
-rS, r:</5Pd-e'>— K^*P$ixfc*^^'-^ (Kapt 
o n SSIffiS) B:*lfe«>J 1 fB«w?g*- h <nm^m ^ s/ 

[0 1151 mmm i o 

^-:^=f-fV-Z-\fn)) (NMP) «f«-0. 0 5M 
^V-i^^WtJit/O. lM(OTBAFBS:^tP^JS*4 0 
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[0 116] ^-vmm^titc^m^^cs om^mmi^ft 

T-fe h y>'^t?'ri-^il!fcv^u:/b:?^;r (Kap 

t o n M:0^\^W:) ^V-< ^ V {0. 0508mm (2^ 
/U) ] SrO. 0 0 IM PdC la/ACN^ffi-^SK 
i-^o rop d-CV— K^*n§*xyh:3&>^h V (Kapt 

0 n^mmm) ^-^mmm i mm(Dm(omt>^ib<Dmmmc 

[0117] |llt0»J 1 1 

:3?;>^hV (Ka p t o nl&»ffi«) Srfflv^Sll^lfe0a 1 . 
2. 6*5J:0^7, ^ Kfb^ttybPMDA-ODA^r 
fflV^-5II^S0^3. -r/u^ K (Th e rm i d) 6 3 OSE 

mmm^m\^^^mmm4^xxf^}:fi^iy^:^ (up i i 

10118] 30 g/1 CON i C Ig- 6H2O, 22g 
/ KD^SLi^mrhV i^M^. SOg/K^NH^CU 

1 0 g / 1 (oigf:mm^'r h y '^A^ffll^TMm»:=^>>^ 

/i-:^y^mm^i^mL'. ffiNH40HSrffil^r pH8. 
5(;i^gBb. SSTClCftOo ±l50Pd-Cftfe^^S$tl. 

[01 1 9 1 mmm i 2 

^>3i^=i— b (Way coat) S CSK**^:7;*- hUv^;;^ 
h^O. 0 5 0 8mm (2 (D;:^:/ h:/ (Kapt 

$nfc;it;:/bv (Ka p t o nS^ffi^) SrVLS l/^ 
5/ >- >/>'^ ^ - V ^ ;^-t- ^ ;^ «r il bTS3ti- 

l-'i^:^ hSra.i^bTO. 10 16mm (4^/1^) (D 
irViJ^-JitCO. 0 50 8mm (2^/1^) (DB^^T^ 
Uv?;^ h^>'^-VSrm{-3^-rc r(^)S(^S:|llfefi?ll2|B« 

(K a p t o n^mmW ®*6±-^P d v'- K^S^T^ 

iim«?y 1 o J; 5 tiimmmm^ y ^m^-^ tz.\±mmm s o 

S$ttTV^^fcV^:3^7:/^ V (Kapt onlE^ffi^) 
[01201 MMm 1 3 

DMF^fjCO. 0 SMOPdC la^^J:^^©. IMCOT 

BAFB^^tsm^^mn-r^o AiW^m^\^o^ 05 

0 8 mm (2 ^/W) cO:^>^h V (Ka p t o nl^@:ffi 

s) jK^3^>rags9-rSo m^m^r-^ h = h y/i^-e-r 

*KLT;t;>^h>' (Kapt onmmMm) ±.\^%Vih 



[0121] mmm 1 4 

>^x>-u>^®I$5J:t^®«1±s n02:^^:^±--i 0. 7 

JR«rl 2 0 0 r pm*5ctt;^2 0 0 0 r p mt?:^ h:*>'l& «9 
•r6;it(Cj:orPMDA-ODA3Ky>f ^ KIKSriSSS! 

[0 12 2] :i<7>1j^S*;h.fcSft:SrNMP-Cfia?PS^yh 

#lS»-^5 1 t:tc:}ov>r 1 . 5^r^^s-r6:i^(cj:o 
®?^<D^^jiii'&'#iEftc2 5t:^c:^ov^T2^rag^^i-So 

rc^JKSr»:^c:p<;$^y-y^-e•f•t-#*i5fcv^b. 9 ot:{^:*5V^ 
rS^T-^i^K^it^^^o ^y-Y^ KMco&J^W/? 
$ti9. 6/im (2000 rpm) ^5^:0^13. 5Mm 
(1 2 0 0 rpm) -CfeSo wtt 6)Olg^S$tt:feSffi 

[0 1 2 3] DMF^^idO. IM TBAFB^^tf^ 

istcPMDA-oDAefi:;^ iwm assramu. miu 

K-ei 5 5»ra«J$-r^o 2fel-> :te?P:«7n7</wmS (SC 

E) ic»LT-i. ow(Dms.^Y^mnM^io^f^^ 

;(JDL. »:(CTBAFB. DMF ^t^co P d C 1 a^^P^tT 

0 . 8 mMco p d c 1 ^vmmm^n^ mmwsL^ - 

1. ov(c2 0 4^M«Oo »:tc«<S5rir/vd^P>Bi!9ttJ 

[0124] '^mm 1 5 

DMptf^jcO. 0 5MOr:^ h^*feV*5j:tf 0. 1M(7) 
TBAFB^^tf^lg^P t^ffiSI^ (9 0cm^) ^ 
fflV^-C. 2 0mA(O5£®ffi"Ca7C"t"'5o 2 5%(Z)r>'h 

jh-r^o :lcD^^Kt^^c^S«^^^fc;^7:/^^ (Ka p t o 

n) VXmi lira/^(Dm&'(^^y'f'>^^nit. 
[0125] MMm 1 6 
DMFtfO. O 5M(D^V>^>';ny V^tDjzU^O. 1M(D 

T B A F B (Dmm^mMit^tb^/\^^ -c p t MmM^ 

ffll/^T2 OmAO^e^SfETaSTcLfco zx:. / 1^(0 

^e^;^/VT:=^:^>'--cDte>ft:S;65 5%, 10%, 2 0 %4o 
J:t74 0%ic/^o;fe^#, ffl;«%^fihU g^fR^'tc:;^;:?^ 
(Kapton l^^ffi^) IS C 0 . 12 7 mm ( 5 

m Sri 5 5>pflgi«i-^o m^m^w^\^\^. D 
MF-e•t"'^-r}5fev^Lfc^. s;#L. %Lmm^m-^^m& 

•rSo 5%. 10%. 2 0%*5J:t/4 0%jl7C$nfc-^ 
:yVy^ji^Wmc^^^X(r>i3^Vi^ (Kap tonal 
(n^y^:y^m.m^. •^t^^*t^o. 6 6. 0. 

91. 1. 0*5J;U^1. 5Min/5>-efe5o 

[0 12 6] nmm 17 

DMFPfJCO. 0 1 2 5M-<>'y:7;ny ^'i: 0. IMCO 



(Ka p t o nl^e^^) ^ mo. 2 m m 

[0127] 1116011 1 8 
ACNftcO. 0 5M<^^>^v?/Wi: 0. IMOTBAF 

V>-C. 5 OmA<7:)3^®S^-C. 0%0^>'v^;V/OS^i:/ 
ICO. 0 5 0 8 mm (2 ^/P) |?:;^:/hi^ (K a p t o 

ICO. iM(OTBAFBi:^t^mm^\cmmi.. f>^<\^ 

UV-V i s^trftcJ:oTxKy-r ^ K;d5DMFj§*S»t»tc 

[0128] mmm i 9 

^CNMPS:fflV^So al7C$ttfc;^7>^ h^- (K a p t o n 

[0129] mmm 2 0 

SrO. IMCDTB AF BC0DMF^f^^^t?m^^b^6^ 

(c^-ur-i. 8 v<D^miEtc{soo TKy^^KJRf^s 

V]m&\cmt>^. iik{cmm&\^^j:^o :i(D^mmm^x 

— ftt'^ny y hgei^r>'b Ky K (PMDA) gp^^co^ 
i;^^;^ /VT J; U^i^T ^ :^ OilTC 

[0130] 11:^01] 2 1 

DUF<D{^t>^\cr± h^h])/\^^mmt LTfflV^T^ 
16«»J 2 0 Sri^iSr. 

[0 13 1] j^Ji±. :^^mi:nm\cm.mvtzf)^. 

[0132] 1 ) ^5S?«j;^Sfe-cm^Sr<ftiil-r S r t 
mtLt^h^^^^^—&^Km^^'St\'^M^i:o\^^^^xy^^ 



[0 13 3] 2) lgW«S'&tt^fe«o/>/c^< 10 
^ ^ :ii /u:^^ 6«j (c^lb ^ ii- ;5 ct o r u ^ ^ 

[0134] 3 ) y -r ^ Kt^$> <9 . 

[0 13 5] 4) |g«'&<*:^R;5Sb^n^ y Mg>?T>' 
fcKyK. 3. 3\ 4, 4' -^Vi/:7cny h^:<; 

/l^/Kr/^V^rV-b Ky h\ 3, 3\ 4, 4' - tf:7a::::^ 

:!?7/UA}?v^i>r Ky K. i^vx h^;5^/V'4?>'S? 

i:;^T>'t:KyK. 4. 4'- (-^:^1^>^y^5^t3>r v>^d 

t'^y-T^^/) \f:K-y^;\y^T:y\i Ky K> :|3<J:t^fc*;j^ 
(3, 4-V>;fr>'V7i<^>^:7iii:=:yV) x/u:7^ Kv^r>'t! 

Ky K<o»^-?>^^^^^Si^T>fc Ky Yt^hmm^fx.^ 

«3IB«(0;^&o 

[0 13 6] 5) m^-})-< ^Ym%(OW^ tmi 0 0 
i^^^^Ts hn — A'-O. 1 2 7mm (5 ^yv) "Cfc^iJ 
3S3|Eifeco;^*o 

[0137] 6 ) m\L^^m.%m^^^^mvc%mx 

^2lS«<?5:^i£o 
[0138] 7 ) ^4»'l4W«^b'g^^;5Syf;tsfp3g^§|^j^ 

>fl:7K^> 3rS:K:*/v^::^/Wt:'&i^. >r ^ K. ^ K. 

K. rvfc Ky K. =3r/>'^ %nm^^m 

[0 13 9] 8) i^3l7t:^J;i>5^>^y'-f ^'v^T^::^-^^. 

^=3ry >^r^:^>'. 9 ->^/U::^U>'. N- n -:;^^>'W:7 
^>'W>f ^ Kr^:^V, N, N' --:^-n->^^/^-3, 

3\ 4, 4' -b*:7ir:::i/U7" h^:5?7/^^^}<>'@?V?-r ^ K- 

T:=>:t>. N, - v^- n -:/^>'Wt:'"n ^ y hji^v?^ 
^ KT:::^:;^^^. y v^>'r:=^:2^>^. *5 1 -T 1f :7 
^^7^ ^'T e)^«;h.5 W:® 2 IS«<7>;& 

[0140] 9 ) ^^WmMK^Tli^'r h y T^v^fvr 
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[0141] 10) m^nmrnwrn^T h ^ 

[0 14 21 11) ^^^Ptt^^J^J^hyv^K :=^hn^l: 

6 12®o:^^^o 

[0 14 3] 12) n>'^m<OW^ti^^l^t^^<'7^y'^ 
A, )Vy'z^^J>., ffi, ®, ^^..^/W, n^Vl- 

[0144] 13) ^:^JR;65f^a^fr^®<7>^MT 2 
0 0 0;^>^>J^;^ hn — AfiAp^fD^ll^^lCfo 5^1131 lIBife^^ 

[0 14 5] 14) ^^mt^tm:^wmm.(r>mMy ^ 

0 o:r>-i/;^ hn-A£Xrtco^$tCfc^mJ3SllEife<?5;& 

[0146] 15) Sg^JS;e»5^a^f*:feS<7^^® T 2 
0 O;^-^^/;^ ha-i^£Art(D^$lCfeS#J3SliBig<^:& 

[0147] 16) ^-^mm.^v^mmM^^^:^ ^ t 

[0 14 8] 17) h U-i^;^ b^fcfi^^JS-^ 

[0 14 9] 18) mm^Tbmmt^mm^i^^n^ 
[0 15 0] 19) ^m^i^mm^^v^ ^ h^xhKi 

[0151120) m^f^v-c ^ V(Dmmt^^myr,r^ 

[0 15 2] 2 1) ^/Ky ^ ^ Ki^«;6Stfn^ y 



i;^r>'b Ky K. 3, 3\ 4, 4* -^>'y:7:i:y 
hy:Jt7y^2K>^g?i:^T>'b Ky K. 3, 3\ 4, 4'-e 
y^cn^/wy^ hy;3^;/V':.K>-^v^r>-t: Ky Kx i-y^i^l^ 
7^ b7:3S;/^xJ?ViSi;^TVt: Ky h\ ^y ^7;^7/^' 
3K>'g^v^T>'t Ky K. 4, 4'- (^:3r-9-:7/W:;t-p^ 
y>^n t'^yy^V') -fc':?^-:7^/w^T>'t Ky K. iBJ: 
TU^tf;;^ (3, 4-i^;j«7/U7i?=^i^:7 3^=./w) ;^/U>^^Ki^ 

r>'t: py Kcop^^e>ii«ix^i;^rvfc Ky yt^bmm 

[0153] 22) m^^mmW^^^^'r V'7T)^^fV 

fcS«tLSS(r«i 9i2«fe<?:>*feo 

[0154] 23) n.-^^WmM.t^^ V y :7/V:^n 

hyy/i-:t^mmv^^j^. mmmmv^^^. y-vy 

]S«n6^>S< iM-efc^tdJll 9fB«fe(?:);&feo 
[0 15 5] 2 4) ^^m(r>n.io^ir^yiy^y<y''y^ 

A, )V^=^^J^^ fil, :=^i/>5r/K s^^/W- 

h*3J:0^ffioPd^e>Stfixsm3Si 9fB«o:6-S. 

[0156] 25) t^^mtmm:^^mm,<DmMT ^ 

0 0 0;?^^^^;^ hn — uUJ^rt(Ot3^$lCfo^<ff^2 4fa« 
[0157] 26) S:&JR:d5®[a-&flce^e<o*ffiT 8 

[0158] 27) n.^mis^nM.'^^m%(r>^wr 2 

0 O:^^^^:^ hn— ^£JlF^(DtS$lc:*5Str3S2 4|2«(7) 
[0159] 28) ^W^a^flcifeK^ffi ^ h 

\.xV^m'^tL}h<r>yir V i^i^y^ vi^f:.\^^mxy<^- 

1 8|S«o;^j£o 

[0 16 0] 2 9) my:th\^i^:^h^tinm^m'^ 

[0 16 1] 3 0) pIiS6^^r?£-em^*5j:U5-r::?i-^^ 
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[0 16 2] 3 1) m^mm^f^^W(D(i^^J:< thl 

[0 1 6 31 3 2) mit^6^m5tmi>^^i±mmi\:.^^ 
[0 16 4] 3 3) mm-^i^mm-^v-^^yx^^h 

3S3 lfB«0*'feo 

[0 16 5] 3 4) ^7Ky-r ^ K^K;65t''n7« i; hS? 
^^T^tKyK. 3, 3\ 4, 4* -^W:7 3iiy V'-r 

h7;^;/V'>i^:^®^^TVt Ky 3, 3\ 4, 4* -if 

X h^^/w^veSv^T^-i: Ky K. -<y i^^-T" hy:^/^ 
7i?:/Ki^TVt Ky K. 4, 4'- 
y>^ntry7'>') -lf^-:7i?/wg^T>'t: Ky K. 
t/tfy^ (3, 4 -i^:*/v^^=^v^:7:ji::^/i-) ^ h^i^ 

TVb Ky K<^i¥>6^b3ltltV'5v^T>'t: Ky h^^^bm^ 

3 3 ISifeo;^j£o 

[0 16 6] 3 5) m^v^^v^n(7:>m^^mio 

O^t^if::^ h^—^^O , 12 7mm (5^/W) "Cfc^ 

[0 16 7] 3 6) m^^^^m^t-B-m-^^^^^m 

[0 16 8] 3 7) mm7t.m*^^>'y^^'^i^r=-:t 

r>' >'T^:^^> 9 -:7/^:^uy N- 
n->^^>'W:7^/W ^ KT::^:^^^. N, N*-v^-n- 
-/^^V-3, 3\ 4, 4' -ir:73::::iyl^7" 
mz^-f ^ VT^:tl^. N, N' -i^-n-'T'^/Vtfny 
y h®?v^-f ^ h*r^:t>. y v^>'r^:r>'43J:TJl 
- r if :7/U';^ ^ ^-T :^<OS¥d^ ^3Stf nSM^ 3 

2!B«0*feo 

[0 16 9] 3 8)" ^^mmmm^y' h^r/w^/i-r 



:^ximm^. ^^^mmM. ry-^'vj^L/w 
[0 17 0] 3 9) m^nnMm^'rYyyj^'^^m 

^:7>^v;^ulSl^y ^Tj^A. iaa^^y^^^i^. -7". h^:7 
/^:^nfliK^>'i^/^ b y y^'f'^l^T:y^=^^ J^^X.XI^ V 
y »^A':^:7^$^w:=lK01^<0{J;^^fe< 1 1> iMSr'&t^mf^S 
2|2«co;^fe 

[0 17 1] 4 0) K^'ttS^IK;^^- hy/K 

m\:.'^^<om<n>f>fii< 1 1> iM5?>^^i^«n^ftj«3 2ia 
[0 17 2] 4 1) ^^-tt^iK^s^rirb:^ h y>^v, 

K. N, N-i^:3i^/W7j>/VAT^ K> N- Jif^/^=^^/^A 
T^K. N, N-v^y ^/wTir hr ^ h\ N-^^/V- 

[0 17 3] 4 2) *mfi'a-»:*B*-^^^^l-'Cf^ 

[0 17 4] 4 3) my:tvi^i^:^hi^fc\^^^m^ 
[0 17 5] 4 4) mmi-^^mmt^mmi^^in^ 

flil«3 0lB®<o:&jfeo 
[0 17 6] 4 5) ®tt^«i:ifelK^57j<y-r ^ K"C$>»9 

^mms oiemo;&feo 

[0177] 46) y ^ KO«St>fk^WiS7Cd5 

TtTt?*xSffiI«4 5ISife(7?:^j*o 
[0178] 47) pliSfr W*?S-eS^«ri»S|-r S :i t 

^y (i^y^>'WT^y) 3i^i^>^i:g^M$ii:r^tu(c:<t 
o -CKm-g^i^ife^R^o uYiy^yU^^y i^:* /WT :^ 
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[0 17 9] 4 8) mmmm^w^m-^-v^^ ki? 

10 1 801 4 9) KW«S^fls^®^53, 3\ 
OtB«<^*feo 

[0181] 50) ^^mm^»mmf>^^ v ^^^y-f^^ 

[0 18 21 5 1) W^if^^)^:^'r)\^'h'^if^^)^^\y^^'r 
uy^u—h x-h^ntl^ 5 0 IE«co:^j*, 

[0 1 8 31 5 2) piiS?6t];^^lci^tt^^®^«^*S<^ 

m 1 IS«fe<7);^i*o 

[0 1 8 41 5 3) m^mm^i^mm^MmK:^^v^ 



[0 1 8 51 5 4) mMmK(Dmm\cm\-f ^M^i^^ 

m3S5 3|B«<0*&o 

[0 1 8 61 5 5) pris?w*&-emd^«r«5iii-r6 c t 

tBHSjgbX^'raffi (interphase) S:*^^ 
[0 1 8 71 5 6) SttfB/ affie-fbik 

[Elffitf^fflim'S^?^! 

[HI 11 ^ism^m^n.=f-^^f^-ri>it^(oim^n^-r 



Ill 
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:yb. 819 

:7D>'h>^hy-h 153 

t^'-^^.y^o— K 5 
(72)5IW# r b • /w— K/^:7 . ^ y — :/ 



(72)5ig^# 
(72)5gW# 
(72)5&W# 
(72)5£M# 
(72)5IW# 

(72)5IW# 



—/V K. y/w— y -/ V? a — K 20 

y ;^^;^:7>f — /wKK^-^:/ 128 

• v^rn >^ y — • i^^y h 
^Ul^^>yY^^V 2228 

4. -^sy^T. 433 

• y — • x^J^x^/V- 

jf^yxi^Y 409 
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